Orofacial pain is a common complaint of patients that causes distress and compromises the quality of life. It has many etiologies including trauma, interventional procedures, nerve injury, varicella-zoster (shingles), tumor, and vascular and idiopathic factors. It has been demonstrated that the sympathetic nervous system is usually involved in various orofacial pain disorders such as postherpetic neuralgia, complex regional pain syndromes, and atypical facial pain. The stellate sympathetic ganglion innervates the head, neck, and upper extremity. In this review article, the effect of stellate ganglion block and its mechanism of action in orofacial pain disorders are discussed.
INTRODUCTION
Orofacial pain is a common complaint of patients that causes distress and compromises the quality of life. It has many etiologies including trauma, interventional procedures, nerve injury, varicella-zoster (shingles), tumor, and vascular and idiopathic factors. Orofacial pain is often complicated by psychological factors and may require multidisciplinary therapy. The medical history and physical examination, laboratory testing, and imaging findings enable selection of the optimal choice of therapy [1, 2] . It has been shown that the sympathetic nervous system is usually involved in various pain disorders such as postherpetic neuralgia, complex regional pain syndrome (CRPS), and orofacial pain [3] [4] [5] . The stellate sympathetic ganglion innervates the head, neck, and upper extremity. Stellate ganglion block (SGB) can dilate blood vessels in the head, neck, and upper extremities, resulting in an increased blood supply [6, 7] . Preclinical and clinical studies recently revealed that SGB induces sedative effects [8, 9] . In this review article, the effect of SGB and its mechanism of action in orofacial pain disorders are discussed.
SGB
Understanding of the anatomy of the stellate ganglion is important for increased therapeutic efficacy and decreased side effects in SGB. The stellate ganglion is located on the transverse process of the C7 vertebra, just below the subclavian artery. It is composed of inferior cervical sympathetic ganglion and the first thoracic sympathetic ganglion. Therefore, the sympathetic nerves that innervate the head, neck, and upper extremity pass through the stellate ganglion [10] . Traditionally, SGB has been performed blindly by palpating the anterior tubercle of the transverse process of C6 (Chassaignac tubercle) to avoid intravascular penetration and then injecting 7-10 ml of local anesthetic. The injectate spreads along the longus colli to the stellate ganglion [11] . Ultrasoundguided SGB improves the safety of the procedure by direct visualization of vascular structures and the target structure ( Fig. 1) . Additionally, ultrasound-guided SGB improves the quality of the block and requires less volume of local anesthetic than traditional blind technique [12] .
Sympathetic nervous system and pain
The exact role of the sympathetic nervous system (SNS) in the development of neuropathic pain remains unclear. However, many studies have shown that the SNS is closely associated with neuraxial pain. Brief activation of the SNS normally suppresses acute pain by descending inhibition of pain transmission in healthy subjects [13] .
In addition, the SNS might be involved in peripheral inflammation and nociceptive activation [14, 15] [15] . NE released by the SNS can sensitize peripheral nociceptors (Fig. 2) . Following nerve injury, sympathetic axons sprout into the site of the injured nerve. Injured and nearby uninjured axons begin to express α 2-adrenoreceptors, which make these axons sensitive to catecholamines [16] . The pain that is relieved by sympathetic block is classified as sympatheticallymediated pain (SMP). The plasma concentrations of NE and its metabolites are lower in patients with SMP. These findings suggest an increased sensitivity to catecholamines in patients with SMP [17] .
As abnormal contact develops between the SNS and the sensory system following peripheral nerve injury, sympathetic nerve block may decrease pain by directly inhibiting afferent nociceptive stimuli traveling via sympathetic pathways [16] . The stellate ganglion has extensive neuronal connections to the hypothalamus and amygdala, and to the infralimbic, insular, and ventromedial temporal cortical regions [17] . A fundamental action mechanism of SGB is to block the sympathetic nerves of the head, neck, and upper extremity, which can improve blood supply to these parts [6, 7] . In addition, SGB is effective for treating SMP in the head, neck, and upper extremity [3] [4] [5] . The analgesic mechanism of SGB can be explained as blocking of the neuronal connections in its sphere of innervation [19, 20] . Recent preclinical and clinical studies found that SGB has sedative effects [8, 9] .
The sedative effects of SGB can be therapeutic in various pain disorders. It was found that SGB decreased concentrations of adrenal hormones in the plasma and/or brain [18] and allowed the normal melatonin rhythm to be reestablished, which may reduce pain intensity [20] .
The effect of SGB in orofacial pain disorders
Many studies have shown that the SNS is involved in the development of various orofacial pain disorders such as post herpetic neuralgia, postoperative pain, atypical facial pain, and orofacial neuralgia [19, [21] [22] [23] [24] . Orofacial pain disorders can be very distressing and may be resistant to conservative treatment, leading to depression and anxiety in affected patients [25] . Although the analgesic mechanism of SGB is not clear, many clinical case studies have suggested that it can be an effective option for diagnosis and/or treatment of orofacial pain disorders. Recently, SGB was reported to be effective for treatment of anxiety disorder and posttraumatic stress disorder [18] . In a clinical study, SGB significantly decreased electroencephalogram activity leading to sedation [9] . In an animal study, SGB significantly reduced substance P in the spinal cord, leading to a decrease in nociceptive responses to injection of formalin [26] . Therefore, this sedative and antidepressant effect of SGB might relieve symptoms of orofacial pain disorders.
It was reported that a series of SGBs were effective in treating CRPS caused by trauma to the craniofacial region patients with postoperative ocular pain that was resistant to anti-inflammatory drugs [22] . It was found that SGB, performed an average of 5.9 times, was effective for 96.6% of patients with nociceptive pain [22] . In a report by Lynch et al., SGB was performed in 14 patients with orofacial neuropathic pain. They observed that five patients noted 50-100% improvement in pain severity 12 months after SGB [19] . Chronic stimulation of the nociceptive system may lead to central sensitization, demyelination, and axonal dysfunction [27] . This can subsequently result in atypical facial pain. It is known that SGB is effective in treating intractable atypical facial pain [24, 25, 28] and/or burning mouth syndrome [29] .
Recently, it was suggested that a trial of SGB in the early stages of various orofacial pain disorders could result in greater reduction in pain severity [21, 30, 31] . It was also suggested that SGB could prevent facial nerve damage caused by herpes zoster and postherpetic neuralgia that did not respond to medication including acyclovir, steroids, and antidepressants [31] .
CONCLUSION
SGB can provide valuable diagnostic and therapeutic benefit for different types of facial pain. Using ultrasound-guided technique, SGB can be performed with improved quality and safety compared with the traditional blind technique.
